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PULSb 
NUMBER 


PULSE POSITION 


1 


0,2,4,6,8,10,12,14,16,18,20,22,24,26,28,30,32,34,36,38,40,42,44,46,48,50,52,54,56, 
58,60, 62*,64, 66, 68, 70,72,74,76, 78 


2 


1,3,5,7,9,11,13,15,17,19,21,23,25,27,29,31,33,35,37,39,41,43,45,47,49,51 ,53,55,57. 
59,61, 63'65',67!69,71, 73, 75,77,79 



40 x 40 = 1 600 



RELATED ART 
FIG.2 



PULSE: 

NUMBER 


PULSE POSITION 


1 


0 3 6 9 12 15 18,21,24,27,30,33,36,39,42,45,48,51,54,57,60,63,66,69,72,75,78 


2 


1 4 7 10 13 16,19,22,25,28,31,34,37,40,43,46,49,52,55,58,61,64.67,70,73,76,79 


3 


2 5 8 11 14 17.20,23,26,29,32.35,38,41,44,47,50,53,56,59,62,65,68,71,74,77 



27 x 27 x 26 — 18954 



RELATED ART 
FIG. 3 
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PULSE 
NUMBER 


PULSE POSITION 


1 


0,2,4,6,8, 1 0,1 2,1 4,1 6, 1 8,20,22,24,26,28,30,32,34,36,38,40,42,44,46,48,50,52, 54,56, 
58,60,62.64,66,68,70,72 


2 


P1+1.P1+3.P1+5.P1+7 



PULSE 
NUMBER 


PULSE POSITION 


i 


P2+1P2+3.P2+5.P2+7, 


2 


1,3,5,7,9,11,13,15,17,19.21,23,25,27,29,31,33,35,37,39,41,43,45,47,49,51,53,55,57, 
59,61,63,65,67,69,71 



PULSE 
NUMBER 


PULSE POSITION 


i 


74,76,78 


2 


73,75,77,79 



37 x 4+36 x 4+3 x 4=304 



FIG.8 
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( START ) 



i=0 
Max=Emin 
idx=0 
index=0 
position"! =0 
position2=1 



/ST601 



p1=pos1a0] 



j=0 



/ST602 



,ST603 



p2=p1+pos2aQ] 

I 



CALCULATE ERROR 
CRITERION FUNCTION E 



ST604 
ST605 



ST606 




ST607 



index=idx 
Max=E 
position1=p1 
positon2=p2 




FIG.9 
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© 

A. 

i=0 



p2=pos2b[i] 



— ' 



j=0 



ST701 

/ST702 
/ST703 



p1=p2+pos1b[j] 



✓ST704 
ST705 



CALCULATE ERROR 
CRITERION FUNCTION E 



ST706 




ST707 



inde> 
Ma: 
positic 
posito 


c=idx 
<=E 
n1=p1 
n2=p2 




-« 

r 


j=j+i 

idx=idx+1 



/ST708 




FIG. 10 
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1 



i=0 



.ST801 



p1=pos1 c[i] 



^ST802 



j=0 



j^ST803 



p2=pos2c0] 



p .ST804 

_^ST805 



CALCULATE ERROR 
CRITERION FUNCTION E 



ST806 




E>Max? 

|Y ~~ST807 



index=idx 
Max=E 
position1=p1 
positon2=p2 



ST809 



ST811 




OUTPUT CODED DATA 
index.(position1 f position2) 



, /ST812 



( END ~) 
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J 1001 — 


FIRST PULSE GENERATOR 


i 4- 


j 1002 — 


PULSE POSITION LIMITER 


! ± 


j 1003 — 


SECOND PULSE GENERATOR - 




j 1004— 


THIRD PULSE GENERATOR 




j 1006 — 


FIRST PULSE GENERATOR 




j 1007 — 


PULSE POSITION LIMITER 




j 1008 — 


THIRD PULSE GENERATOR 




j 1009 — 


SECOND PULSE GENERATOR - 




j 101 1 — 


THIRD PULSE GENERATOR 




101Z — 


SECOND PULSE GENERATOR - 


! . . 4- 


j 1013 — 


PULSE POSITION LIMITER 


! .. . . 1 


i 1U14 — 


FIRST PULSE GENERATOR 




i lUlb- 


FIRST PULSE GENERATOR 




i 1U1 / — 


SECOND PULSE GENERATOR ■ 


i . . 1 


i luia — 


PULSE POSITION LIMITER 


!.... 1 


i 1U19 — 


THIRD PULSE GENERATOR 




i 1UZI — 


SECOND PULSE GENERATOR 




i 1UZZ — 


FIRST PULSE GENERATOR 


! 1023 — 




PULSE POSITION LIMITER 


| 1024 — 




THIRD PULSE GENERATOR 


| 1026 — 




FIRST PULSE GENERATOR 


| 1027 — 




SECOND PULSE GENERATOR 


| 1028 — 


t 


PULSE POSITION LIMITER 


j 1029 — 


t 


THIRD PULSE GENERATOR 






FIG.1 



1005 



.1015 



1020 



1025 



1^206,305 



1031 



rlP 20 




RANDOM 
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1032 



(a) 



(b) 



(c) 



(d) 
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PULSE 
NUMBER 


PULSE POSITION (a) 


i 


0,3,6,9.1 2,1 5 f 1 8,21 ,24,27,30,33, 36,39,42,45,48,51 ,54,57,60,63,66,69,72 


2 


P1+1.P1+4.P1+7 


3 


2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,47,50,53,56,59,62,65,68,71,74,77 




PULSE 
NUMBER 


PULSE POSITION (b) 


1 


P2+2.P2+5.P2+8 


2 


1 ,4,7,1 0,13,1 6,1 9,22,25,28,31 ,34,37,40,43,46,49,52,55,58,61 ,64.67,70 


3 


2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,47,50,53,56,59,62,65,68,71,74,77 




PULSE 
NUMBER 


PULSE POSITION (c) 


i 


75,78 


2 


73,76,79 


3 


2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,47,50,53,56,59,62,65,68,71,74,77 




PULSE 
NUMBER 


PULSE POSITION (d) 


1 


0,3,6,9,12.15,18,21,24.27,30.33,36,39.42,45,48,51,54,57,60,63,66,69 


2 


1,4,7,10,13,16,19.22,25,28,31,34,37,40,43,46,49,52,55,58,61,64,67,70,73.76,79 


3 


P1+2,P1+5,P1+8 




PULSE 
NUMBER 


PULSE POSITION (e) 


1 


P3+1.P3+4.P3+7 


2 


1,4,7,10,13,16,19,22,25,28,31,34,37,40.43,46,49,52,55,58,61,64.67,70,73,76,79 


3 


2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,47,50,53,56,59.62,65,68,71 




PULSE 
NUMBFR 


PULSE POSITION (f) 


1 


72,75,78 


2 


1,4,7,10,13,16,19,22,25,28,31,34,37,40.43,46,49,52,55,58.61,64,67,70,73,76,79 


3 


74,77 




PULSE 
NUMBER 


PULSE POSITION (g) 


1 


0,3,6,9,12,15,18,21,24,27,30,33,36,39,42,45,48,51,54,57,60,63,66,69,72,75,78 


2 


1,4,7,10,13,16,19,22,25,28,31,34,37,40,43,46,49,52,55,58.61,64,67,70 


3 


P2+1,P2+4,P2+7 




PULSE 
NUMBER 


PULSE POSITION (h) 


i 


0,3,6,9,12,15,18,21,24,27,30,33,36,39,42,45,48,51,54,57,60,63,66,69,72,75,78 


2 


P3+2P3+5.P3+8 


3 


2,5,8,11,14,17,20,23,26,29,32,35,38,41,44,47,50,53,56,59,62,65.68,71 




PULSE 
NUMBER 


PULSE POSITION (i) 


1 


0,3.6,9,12,15,18,21,24,27,30,33,36,39,42,45,48,51,54,57,60,63.66,69,72,75,78 


2 


73,76,79 


3 


74,77 



(f) 



(g) 



(h: 



(i) 



(25 x 3+3 x 24+2 x 3) x 26+(24 x 3+3 x 24+3 x 2) x 27+(24 x 3+3 x 24+3 x 2) x 27=1 2078 

FIG.1 4 
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C START ) 



SEARCH OF PARTIAL 
ALGEBRAIC CODEBOOK 
(0^index<IDXa) 



.ST1501 



SEARCH OF RANDOM 
CODEBOOK 
(IDXa^index<IDXa + IDXr) 



,ST1502 



OUTPUT CODED DATA 
index 



.ST1503 



I END ) 
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DECODING FROM PARTIAL 
ALGEBRAIC CODEBOOK 
index— *[position1 ,position2 
f sign1,sign2] 



ST1603 



GENERATE RANDOM CODE 
VECTOR code[ ] 
for i=0 to NUM-I code[i]=0 
code[position1]=sign1 
code[position2]=sign2 



ST1604 



index=index— IDXa 



ST1605 



DECODING FROM RANDOM 
CODEBOOK 
index— *[indexR1 ,indexR2 
,sign1 ,sign2] 



ST1606 



DECODING FROM RANDOM 

CODEBOOK 
for i=0 to NUM-1 code[i]=0 
fori=0 to NUM-1 
code[i]=sign1 X RCB1 [indexRI 
]+sign2 x RCB2[indexR2] 



END 



FIG.1 9 
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START 



SIZE SETTING OF PARTIAL ALGEBRAIC 
CODEBOOK AND RANDOM CODEBOOK 
ACCORDING TO SETTING WITH PULSE 
POSITION LIMITATION METHOD 
(mode->IDXa,IDXr) • 



^ST2001 



SEARCH ALGEBRAIC CODEBOOK 
(0^index<IDXa)AND 
RANDOM CODEBOOK 
(IDXa S index<IDXa+IDXr) 



-ST2002 




^ST2003 



FIG.23 
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START 



SIZE SETTING OF PARTIAL ALGEBRAIC 
CODEBOOK AND RANDOM CODEBOOK 
ACCORDING TO SETTING IN PULSE 
POSITION LIMITATION METHOD 
(mode— IDXa.IDXr) 



, — ST2101 



DECODE RANDOM CODE VECTOR FROM 
PARTIAL ALGEBRAIC CODEBOOK 
(0^index<IDXa) 
OR RANDOM CODEBOOK 
(IDXa^ index<IDXa+IDXr) 



>ST2102 



END 



FIG. 24 
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2601 — 


A j B 
« *k 








^_^-2602 


-2603 



FIG.29 



2601- 



(n) 



2602(n~n + 2k-1 ) 



, — V — ' 

2603(n~n + 2k-1) 
FIG.30A 



260V 



( n) 2602(n~n + k-1 ) 




2603(n + 2k-19) 
FIG.30B 



2601 (0~n-2k) 



2603(n) 




2602(n-k+1 ~n) 
FIG.30C 
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chi r 1 — i j — p i — I — i r ; '; ~~ 

ch2 i j i — j i H j — H ! — i — i — 

6 10 20 30 40 50 60 70 (80) 



FIG.31 
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START 



ST2901 

!: cL— 

N RangeO = [N Frame/M Pulse] 

N Rest=N Frame%N Pulse 

[x] IS INDICATIVE OF INTEGER PART OF x 

N Frame :Subf ram e Length [sample] 

N Pulse : Number of Pulses [Xch] 



ST2902 

r> 

for(i =0;j<N_Pulse;j++) { 
for(i =0;j<N)ch;i+ + ) { 
N_Range[ i ] [ j ] = [N_RangeO/N_ch] 
if (N_RangeO%N_ch> i ) N_Range[ i ] [ j ] + + ; 
} 

} 

N ch; Number of ch 

| " ST2903 

d__ 



if (N_Rest ! =0) { 

for( j =N_PuIse— 1 ;j>=0;j ) { 

for(i =N_ch-1 ;i>=0;i ) { 

N_Range [ i ] [ j ] + + ; N_Rest ; 

if (N_Rest=0)goto END; 

} 

} 

} 



END 
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ST7 

k , 


r 


ST3001 


N Range[ 0 ][ 0 ] = 0; 

for(i=1;<N ch ; i+ + ) S_Range[ i ][ 0 ] = 
S Range[ i-1 ][ 0 ] + N_Range[ i-1 ][ 0 ]; 




ST3002 


for( j =1 ;j<N_Pulse;j++) { 
S Range[ 0 ][ j ] = S_Range[N_ch- 1 ] 0 — 1 3 + 
N RangeC N — ch— 1 ][ j— 1 ] ; 

for( i = 1 ;i<N ch;i + + )S_ Range[ i ][ j ] = 
S Range[i-1 ][ j ]+ N_Range[ i- 1 ][j]; 

1 






f 
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START 

I — J 










i = 0 



,ST3101 



ST3102 




END 



counter=0 ; 

counter r=0 ; 

thresh = 0; 



✓ST3103 




thresh+ + ; 
counter r = 0 ; 



N 



ST31 05 



for(j = 0;j<N_Pulse;j++) { 
r=rand() ; pos[j] =r%N_Range[i] [j] +S_Range[i][j] : 
r=rand() ;posQ]=(r%2) 2-1 

} 



DHECK CODE VECTOR 



ST3107 ST3106 



_/ST3108 

IS THERE ANY ' 
"CODE VECTOR HAVING THc y 

"NUMBER OF POSITION OVERLAPPING :> > 

PULSES EXCEEDING 
THRESHOLD? 



counter r++ ; 



ST3109 



N 



ST31 10 



RCB[i] [counter] *-{pos[j] , pol[j]}, j = 0, 1. •••N_pulso-1 
counter+ + ; 



ST31 1 2 




i++; 



FIG.34 
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